We focus on a system of a rational -order difference equation
Introduction
In 2011, Kurbanli et al. [1] studied the behavior of positive solutions of the system of rational difference equations 
where the initial conditions are arbitrary nonnegative real numbers.
In the same year, Kurbanli [2] studied the behavior of solutions of the system of rational difference equations 
where the initial conditions are arbitrary real numbers. Moreover, Kurbanli [3] 
where 0 , −1 , 0 , −1 , 0 , −1 ∈ R such that 0 −1 ̸ = 1, 0 −1 ̸ = 1 and 0 0 ̸ = 1. In [4] , Liu et al. gave more results of the solution of the system (2) including a new and simple expression of and the asymptotical behavior of the solution.
In [5] , Stević showed that the system of difference equations
can be solved. In 2012, Gu and Ding [6] derived two canonical state space forms from multiple-input multiple-output systems described by difference equations. The system of two nonlinear difference equations
was studied by Papaschinopoulos and Schinas [7] , where , ∈ N. Moreover, the system of rational difference equations
was studied by Clark et al. [8, 9] , where , , , ∈ (0, ∞) and
Liu et al. [10] studied the behavior of a system of rational difference equations
where the initial conditions are nonzero real numbers. In 2012, Zhang et al. [11] studied the solutions, stability character, and asymptotic behavior of the system of a rational third-order difference equation
where
In this paper, we studied the solutions, stability character, and asymptotic behavior of the system of a rational -order difference equation
where , , 0 , −1 , . . . , − +1 , 0 , −1 , . . . , − +1 ∈ (0, ∞).
Preliminaries
Let ∈ N and let : × → and : × → be continuously differentiable functions, where and are intervals in R.
For any ( 0 , 0 ), ( −1 , −1 ), . . . , ( − +1 , − +1 ) ∈ × , the system of difference equations
has a unique solution {( , )} ∞ =− +1 .
Definition 1.
A point ( , ) ∈ × is called an equilibrium point of the system (10) if = ( , , . . . , , , , . . . , ) and = ( , , , . . . , , , . . . , ).
Definition 2.
The linearized system of the system (10) about the equilibrium ( , ) is the system of linear difference equations
Definition 3. An equilibrium point ( , ) of the system (10) is said to be stable relative to × if for every > 0, there exists > 0 such that for any
One has max{| − |, | − |} < for all ≥ − + 1.
Definition 4.
An equilibrium point ( , ) of the system (10) is called an attractor relative to
× , one has lim → ∞ = and lim → ∞ = .
Definition 5. An equilibrium point ( , ) of the system (10) is said to be asymptotically stable relative to × if it is stable, and it is also an attractor. Definition 6. An equilibrium point ( , ) of the system (10) is said to be unstable if it is not stable. 
Results
We note that (i) if < 1 and < 1 then the system (9) has equilibrium (0, 0) and ( √ 1 − , √ 1 − );
(ii) if = 1 and < 1 then the system (9) has equilibrium (0, 0) and ( √ 1 − , 0);
(iii) if < 1 and = 1 then the system (9) has equilibrium (0, 0) and (0, √ 1 − );
(iv) if > 1 and > 1 then (0, 0) is the unique equilibrium point of the system (9).
Theorem 9. Let ( , ) be positive solution of the system (9).

For all nonnegative integer , one has
. . .
Proof. Obviously, they are true for = 0. Suppose that they are true for = . Then
) , = ( + 1) + 1;
) , = ( + 1) + 2;
) , = 4 ( + 1) + 2; . . .
Thus, they are true for = + 1. By the mathematical induction, this proof is completed. Proof. The linearized system of the system (9) about the equilibrium (0, 0) is
where 2 . . . 
The characteristic equation of the system (16) is
Thus, | | < 1. By Theorem 7, the equilibrium point (0, 0) is asymptotically stable.
Theorem 12.
Let < 1 and < 1. Then both the equilibrium points (0, 0) and ( √ 1 − , √ 1 − ) of the system (9) are unstable.
Proof. We note by the characteristic equation (18) that | | > 1 and then, by Theorem 7, the equilibrium point (0, 0) is unstable. Next, we consider the equilibrium point ( √ 1 − , √ 1 − ). The linearized system of the system (9) about the equilibrium ( √ 1 − , √ 1 − ) is
in which
The characteristic polynomial of the system (19) is
We note the characteristic polynomial 0 2 + 1 2 −1 + ⋅ ⋅ ⋅ + 2 −1 + 2 that 1 = 0. Thus, we obtain that not all of Δ > 0, = 1, 2, . . . , 2 . By Theorems 7 and 8, the equilibrium point ( √ 1 − , √ 1 − ) is unstable. 
Then ( 
Then ( +1 , +1 ) ∈ Ω 1 . By the mathematical induction, {( , )} ∞ =− +1 ⊆ Ω 1 . (ii) This is similar to the proof of (i).
